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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer having narrow molecular weight distribution and 
capable of exhibiting excellent mechanical 
characteristics, processability and abrasion resistance 
by polymerizing a conjugated diene-based compound by 
using a catalyst system in which specific components are 
combined. 

SOLUTION: (A) A conjugated diene-based compound is 
polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing 



compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a 
Lewis base, (ii) alumoxane, (iii) an organoaluminum 
compound of the formula AIR 1 R 2 R 3 (R 1 to R 2 are each a 
1-1 OC hydrocarbon group or H; R 3 is a 1-1 OC 
hydrocarbon group) and (iv) a silicon halide compound 
and/or a halogenated organosilicon compound to provide 
the objective conjugated diene-based polymer. The active 
terminal of the resultant polymer is successively 
reacted (or modified) with a specific compound to form 
the objective polymer in which molecular weight of the 
polymer is increased or polymer chain is branched. 
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Xb^k-fb^i, "FfiBsS (lii).T*3*i5. 

R* 1 M' X«.. . M' X, SfcttM' X, 

■ '•- ' ' • • • (III) 

R4 itmmL 1~2 Q O^M-?S:^t/^-fb7K 

t. fctt u xtt/va.y^jK^, n « 0 ~ 3 

T'&£. ) 

±lffi* (I II)*. M' .^'XM^O^Cti, (e) ft 

bTii. wt« h y 7i-;wx? □ y F, h y x 
a y k» h y -< v x a tr;i/;*x? a y f, h 
y ^ t/;i/xx* □ y F, h y ^;i/*x* n y f, 
^7i-MX^n'J f. .y^Asxxy^oy Fs 
s?'s#s/;i/xxy * n y f, yt^fMxy^D'j 
F, 7i-;wx h y tin y f, x^ ;i/*x h y * p y 
K, ^^laXhy ^ay F, E&fbxXfcifjb^f 

[0037] ±g£* (iii)Hj, m' tPr^mm* 

MDD^X h'JX^l/^ODi/^X h'J^^b 



(7) 3 5 6 3 3 

12 

DD^X 7i-MDDi/5>, A.dft/;i/hy V9 

Doi/5>, x*^;bhy ^dd->7X x^;i/hy? 

[0 0 3 8] _fc»£.(III)#. M' jiWl/VX 

C7 A«?<D»£tCtt. ( e ) UTtt,. mtf > U 

7i-;Wi/v-')Ai'nU F, Vrf<?)W)V*-t>J± 
10 S>'Xa y F i?7xx;i/^;i/vxi7A^Dy F Xf 1 
)W)V?-V A h y ^ □ y F EBfefb^l/Vxi? 
*^tffetis$.e>^ ^ (in)*, m' tfvym^-aW) 

[0 0 3 9] ife, *miKte\,sX.. (e\.fit&£.V 
X. TIE5S (IV) fSSH5X7f;H, ^fcttTIB 
^ (V) T*S$tlS^;i/^x;uaS:^itiic^^m 

^M-fb^i •& ^ =t t*£ s. 

R4 n M' (-R5 -COOR6 ) 4 _ n • • • (IV) 
20 R4 „ M' (-R5 - C.OR6 ) . 4 _ n . . . (V) 
(5£t»,"R4 ~R5 ttH-*fcl3^&y, — 2 

0 <D&&m- %i£pm$&m* , R 6 1-20 

<Dmm4%ii;tjmwm&x*3b y, , ffls^jc*;i/3j<x;i/. 

S*/tttxx^l^S:-^A,X*VNT$>J: <>„,M'. ti^XM 

ttAD^®^ ntt0~3 ©^Srt'feS. ') 
-tvfe© (e) ^»l3u i eS(5^T^fflbT=fe)«kVr>. 

[0040] ^uv-cjsi^sBiiKaa^s (f ) ^ 

7-u9^\yyit^m\t, TIB^ (VI) 
30 z^tzit&fox'ibz. ; ' " 

Y-C-ZHF0V-- ' (VI ) 
X$>2>. ) 

zzLx, (f ) f&£<D$*>._Ytf8mm^ zmmm 
¥<Dm&s >T7-y\\Mn^), .Hiwmm&s . 

y, Ytti-ymm^ zp^^^om^. ?-*4v 

Z*W^»7i^^^, 5iSt{b*;b>Kx;i/-efey, Y 

So LA^UJ5;^e), (f) zitie>©jia*^-& 

[0041] ^yit^mt Lx& fflz.it 

ifMrX 7*fM-r>, 7ii;1/>tt>, h;b-f 

50 ti, mfix-5 1 l/>^-*-!r-f >, -f*)Vf-it>TT-y. 7 



(8) 



11- 35633 
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Vi>7^— K 2, 4-hUU>^V^7^-K 
2, e-hVls>9<< % Jt/7i— K ^7i-M^ 

*yV4\!*/7-)— k 'vHJ-^l/XiM' yt/7*— 

& «Att7xi^*-fVS/7^— k 2, 4-h'J 

X/y*Jf-*>(V*/71— k ^-y-^^^^^v 
LT14, WU4N, N' -^7i-;«M^5 k 
[0 0 4 2] JKUV-©?Stt5KfigilM^Sii:«> (g) ^ 

fn3Mtm TIBS; (vii) TastuMOi 

[0043] 

Hfcsj 

c 



14 



(VII) 



10 x 



[0 0 4 4] Y' 14, Bg&JBC^ *"y*K?* 20 

3z:t% (g) j&9-©?1=>, M*«Y' i)\ mmtt> 

tfx^ ux*-3rS> k TtitfuxtSfS/k 2/* aw* 
-feXfdfi/k *^UX*-*S/k xstf*MfcKS»l. 
x^Mb^^fc^WtfttiS. x^l/> 
-Y^i/fHiflithUTtt. mifcf^^x' 7nt? 

kXf^X N-7i-Mf N— (/S — 30 

i/?;xf;i/) x^uws>feif*<#tfe>*v5. <*e> 

[0 0 4 5] JKyv-CJSttJNflBfciRlCa** (h) A 

n>f>it<iv*/yMt-&fo\Zs TABS* (vi 1 1) t*^ 

-N=C-X*fr&« • • (VIII) 

I 

(5£tfJ, xteAayx^-c&s. ) 

(h) J\U>?ytt.4V*/7JVc£i®}l\;X\%. m*M2 40 

-7^^-6-^patryj;>, 2, s-^a^hry 

£?X 4-i'DD-2-7i-Mt > ;iJX 2, 4, 
5- hy^D=E-f ^^V-;K 3, B-V9UU-A- 

#yy\ 3, 4, 5-hu^DD^i;^i>" 

X 4 -75/'-6-^DD-2-^;i/A^ , h^iM^ 

x 2-7^^ -4-^nn-6-^^-;i/b"'J 5i/'x 

2-75;-4, 6-^DDt'J5^ 6-*DO 
-2, 4-5?* h*5/fcTy$2>X 2-*anfcTy$5* 

x 2, 4-^*^aa-6-^^;bt:u^^x 4, 6 
-ytuu-2- (*?-)\sf--*) trys£?x 2, 4, 50 



5, 6— xhv^an^y S^'X 2, 4, 

□ atfy$i», 2-7^y-6-^DDbr7^x 

2, 6-^^DDl^5^X 2, 4-fcT* 
*) -B-*nn-l, 3, 5-h'JT^X 2, 4, 
6-hu^an-i, 3, 5-h'J7i?X 2-70=6 
-5-^hnf7!/-;K 2-^an^xV^7!/- 
;k 2-^DD/<>>y?}-^-y-v r -;^^we>ttS. 
[0 0 4 6] ^yv-Cfglf^fcjSJC&S-feS (i) # 

TMt^tfcitmM&miz. tiess (vi v) ~ (x 
iv) T'mzfrzm&tm-tzik&fox&z. 



R? - (COOH) ra 
R8 (COX) ra 
R9 - (COO-RlO) 
RH-OCOO-R12 
R13- (COOCO-R14) m 
[0 04 7] 

Kb 9] 



CO 



(VIV) 

(X) 

(XI) 

(XII) 

(XIII) 



<X I V) 



[0 0 4 8] (5£cK R7 ~Rl5fcR-£fcfcjJ|fcy, 

i~5o (D^mm^^timt^mm.: x &/\ a 

fym*. mi4 1 ~ 5 ©gire&So ) 1 : 

3Z.T\ (i) J&#©e>t>, S (VIV) 

tfymtvxiz, xf7'j>ft 7^> 

ife. vwj'Hfc $J!if,^ijAt **7*y;i> 

;mxxr;wt^i* fc&tfy 7* y jvmt&fo(D-£& 

[0049] 5$ (x) •e*S*v6B8/Na^b*i:bt 
14. MA.l3mH9uV k 7d tr^gf* n U k 7* 

□ ij h\ >f ym? □ y k, ^-^ 9 ym# a 

y Kx 7* y ;i^e^ □ y h\ &Mmm>? a y K, ^f7 
>; a y K> 7 □ y k, v L/-f o y 
K, ^-y-y^Sf^ny K, S9ft7*^ a^b^ 

[0050] ^ (xi) T-^stisx^xMb-^fei: L 
T14, miiBSex^;!/, xf7 y >®|x^>i/, 7i;tf 
>S?^x^;k vl/>r>@{i;x^;k &M@m**M 
7^y;bipx^;k ^;»7^y;i^x^;k 7*M»y 
x-^;k t- * ;ust^ ^;k h y * y *y hst h y 7" 
^;k i^n^ y y h^^^^;k ^ y y h^^r 

•b-x^k B^f7xx;k KV 9 V U- 

/Ky x^;i/7^ y i/- h, jKy >r v-f+nrrt y u- h 
^ (xii) T'^$ns^Sfx^x;wb 



(9) 
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15 



16 



-futtym. M^MvgSS?, M*>fvWmSfs MtK^\ 

y*ym. m*mmm utMrj (xi 

I I) ttisti&lttWDmttWP-. 
vu^>@^^fc£:©5£ (XIV) THRStlSdMF- 

[oo5i]^ (i) nt&Kwrittti&tot. #$& io 

(i) to*L<tt:ift&flttfb^©2«G^ 

& 7x/-^fe#tHb^S:^i#»2:bT-*tr%»CD 20 

[0 0 5 2] i$V^-<Dffl£^£]m.ttZ> (j) # 
^/jK^MteOiMtttot. TIB^; (XV) ~ (XV II) f 

R", M* (OCOR") 4-1 • • • (XV) 
R 1 *! M* (OCO-R U -COOR") 4-1 

• • • (XVI) 



[00 5 3] 

Hfci o ] 



M* 



ro? i 



N / 



(XVI I) 



30 



[0054] e«*» Ri 6 ~R 22 i*m-*fcii^u, 
xefo >>r^is-7:*fctt>f;i/v^^A^ mo~ 

[0 0 5 5] ddT. (j) J&#0)e>*>. ±ISS (X 40 
V) X'&ZtlZit&fotisTlt. m«hU7x^;b^ 
7C^>?b<-k h U7i-;^X- 2 -x^/i^wy- 
-K h 'j7iZMXt7f - k h'J7i^;wX 
Xiz-r-k h'J7i-;WX7^'J I/-K- h'J-n 
-XT^bXX^tfU-k h'J-n-y-5 1 ;i/^X-2- 
x^/s^t— k h U - n -Xf-^XXXy-T— 
k h'J-n-7*f;i/7xX7tf-K MJ-n-X* 

;b*X7 * U u- k h y - 1 - Xf;b7X5 >7 u- 

k h 'J - t - 7*f MX- 2 - if M^^f - 
h'J-t-7*fMXt7f-K MJ-t-X*/!/* 50 



X7-feX-k hU-t-^;i/7.X7^U U-k h 

y y x^juxxs s u- k h y -r y x-f ;b*x- z 

-x^yb^XX- k h 'J >f yXX;k*XX7X- 
k hy-<fyX7Xb;*X7izX-k hU-YV^M 
X7^yi/-K bV4\r?n\£frxX9p\/-K h 
y^yXnt^;b;*x-2-xx;b^xx-k h'M 
y Xd t;i/7Xt7f- k h'M y Xo tf;i/7.X7t 

x- k h 'J -i y Xd V V- k h 'J 

S/;b*X5 >7 \y- k h 'J ^ S/;b*X- 2 -x^;bA. 
3fXX-k hy^fS/;b;*X7izX-k hyv*S/ 

;b*X7* y b-~ k hyx^TXbxx^b-k h 
y##x;bxx-2-x^;b^fXx-k hyx*f 

;b*XXy-r- K h yti'fMXTtf- k hU 
Hr^^)\/XX7^ y u- K h y - 2 -x^;i//\dpj/;i/ 
7>X5 «5 'I/- K h 'J - 2 -x^;b^\3f b;bXX- 2 - 
x^b^XX-k M-2-x^;w\*iWbxXX 
7X- k h y - 2 -if;i/A^>>;i/7xX7tr- k 
h U - 2 -if;i/A.*i/;i/7xX7i' 'J I/- k h 'J XX 

t y ;i/^x^ ? u- k h y xf? ywx- 2 -x^ 
;wv*xx-k hy*x7y;bxxx7x-k hy 
7<f7 y wx7tr- k h y *X7 y jixxrt y 

U-k h , M>Wl/XX57l'-K hy^b^x 
X- 2 -x^b^XX- k h 'J 'OSM/XXX^X 
-K h'J'O^T^tf-K hyv<yb;i/xx 
7i"Jl/-K y7i^Xi?77U-K i^7i- 
;i/7sX- 2 -xf-^/s^-y-r-- h, y7i-;i/xX^ 

f7U- ^7i-;i/7>Xyt7f-h« i?7i-Jl/ 
7.Xi;7tf-K ^7i-MXy7i"Jl/-h; ^ 

- n -Xf;i/XX^ -7 l>- J?- n -X^UXX^ 

- 2 -x^^/s^r-y-r- h, V- n -7f^X^f 
7b- K b-n-Xf Jl/7>Xi;t7f-h, b-n- 
Xf ;i/XXy7iZf - k 1 ' £?- n -Xf ;i/^X^7^ 'J 

i/-k y-t-7*mxy57i/-K y-t-x 
f^xy- 2 -x^i/^-y-T— 1 -Xf ;i/ 
xxvxT-ris-v, y-t-7*f^xj«-7T- 

h, y-t-X^b^X^-fex-hs b-t-X^b 
XXV7>? 'J I/- h> b'f V7*fMXi/'77b- k 
b-Y V Xf- JVXXi?- 2 -x^^dr-y-T-- h, i>"-f y 
Xf;b^X^-r7^-k ^yX^b^X^X^-r 

-k b-Yyx^bT.x^-fef-h, b^yx^bx 
x^7^yi^-k b-<yXDtr;b>c.xb5'7b'-h. 

b-f VXD t^bXX-,2 -x^;b^^r-y-x- k ^ V 
Xn ^7>xy7vf7 U- h, i?-f y Xn ^;bxXS/X 
b-f yXn^b^X^-fex-h, J?>fvX 
Dtf;b7X£7* y b- ^^ri/;b7.Xy5'7 i/- 
y^i/;bxX^-2-x^;b^-9-x-h. t?^ 
#i/;b^Xb7.-r7b'- k ^*WWXyt7f- 

? y U- h, S?- 2 -x^;b/\3f £/;b7X$^>7 1/- 
^-2-xf-;b/\^rt/;b^X-2-x^;b^-y-x 



(10) 
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-k i?- 2 -xf-MJf i/^X^f 7 U- k V 

- 2 -x^WN^l/XXy'Xy-r- k 5?- 2 -x?- 
;wv*S/;v*XS?712t— k ^~ 2 -x^;i//\*£/;i/ 
xX5?7i'Vl/-k yX^^XS^tfU-k ^ 
^•^f;w^y- 2 -x^;i//\*-9-r- k yx*^;i/ 

*xyx-r7 i/-k ^^f;^xj;t7f- k y 
a-^/i/xxs^-fer— k yx*^;i/;*xy7* U L/ 

- k *?Xt-TVJ\'XXV9VI'-K VT&TVfc*. 
XV- 2 -x^-;1/^-9-t— k U /UXXS>X 

U- K .i>*^7 yjl/XXS**-?-?- k y*-r7 10 
D ^XS^-fex- k £^7 1) ;i/*X^7 * <J U- 
k t?/OS?^X£?99l/-K y^OJ^A'^XS;- 
2 -x-^l/^-y-r- k ^/<>^;i/^X^X^7 U- 
k *?/<>S;;U^X^7t— k y^>i?MXi?7 
-fe-r— k yK>b;i/;*XS?7# U U- k 7i-H 
XMJ5*l/-k yxx;v*XkJ-2-x^;i//v* 
•y-f—k 7i-;wXhUt7f-Fv 
h'JT-fe-r— k 7i-^Xh'J7i"J U-k n- 
X^;i/^X h U 5 ? U- k n -7*f^X h U - 2 - 
x^l/^^r-y-T 1 - k n-^fMXh'Jt7f-K 20 
n-7"f;^Xb'J7tf- k n-Xf-;i/XXhU7 
*ywk t-X^;i/*Xhy5?i/-k t-X^ 
;v^x h u - 2 -x^^^r-y-r- k t - x^;i/7>x 

hyy-7-T—k t-X^;i/^XhU7-fe-r-K t- 

i/-K -f vX^i/*xhy-2-x^^i^- 
K ^yx^xxhyx^-k -fyx^^xh 

y7iz-7- k -f VX^;i/^XhU7^U U- K «*V 
Xn tf;b^X h U 9f U- k -f V Xn bf;i/^X h y - 
2-x?-;wv*-y-r-k -^vXnbf^Xhy-^-^T 1 30 

-k 'fvxntr^xxhyr-fe^-h, wyxnt:^ 
*Xhy7?y i/-K '\*s/;w*XM9CH/-k 

^i/;i/^Xhy-2-x^-;i//\dr-y-r-h, 
;*XhyX:7-x--k ^J/^XXh'J7 , fe"5 s — K ^ 

dpi/;^xhy7^y i/-K x^^xhy^tfU' 
-k ^^^;i/^.Xhy-2-x^;i/^dp-b-^-h s * 

^f;i/xXh'j±7f-K x^^;i/^xhy7-fex- 

k ^f;^Xh'J7i"Jl/-K 2-x^;w\*£/ 
;i/XXhy^?u-k 2-x^;y/\^ri/;i/^Xhy- 
2 -x^w\3mh=-- k 2-x^;i/^=3p^;i/^Xhy 40 

t7r- k 2 -x^;b/\^ri/;i/7.X K U 7-fe-r- k 

2 -x^;i/^t/;i/^x h y 7? u u- k 7f7U^ 

^Xh'J^tfb-k ^-r7y;i/7.Xhy-2-x^;b 

^•y-r- k ^^7'j;^xhu-f 7t— k 7«f7 
y;i/7>Xhy7iz-r-h, ^-r7y;i/7>xhy7^y u 
-k *2/$?/l/XXMJS£l/- k "OSM/^XhU 

- 2 -x-^;i//\*-y^- k ^>s?;i/^xhy^-7x- 
k ^>^;i/^XKU7-fc-?- k ^>s?;i/^xh>J7 
*y b-hfc£jbW6*i5. 

[0 0 5 6] ±|B^C (XVI) T'^ftS-fbl^l 50 
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fcl/Ctt, ^Jx.^7xx;i/XX^^^;bVU-k 
i/7x^l/7.X^-2-XfM^D-f - k i?7i 
x^Xt^X^f^vl/- k i?7i-;WXbf7* 

k s;-n-x^-;uxxtr^^f-;i/vi/-k y-n- 

Xf-;i/XXbTX - 2 -ifM^Ptf- k P-n-zf 

^i/^xtr^XiJ'^i/v k i>- n - Xf-Aaxt: 
X'OJJ/i/vlx- k s?- 1 -X^A^X^x^^i/v 
u-k ^-t-X^;i/XXtfx-2-x^;v/\^^- 

- k y-t-x?yi/;*x^;*x?^;uvi/-k v- 
t -Xf-^xtr^^v^i/vi/- k yx^;i/* 
xtr^^^;bv i/- h, ^-f v7fMX^- 2 -x 

- h, i?>f V X^bXXt^^^Vl/V I/- h, ^ V 

Xn pi/^x^^^i/v u- h, t;-ir yxa tf;i/^x 
tr^- 2 -x3sn//\*-y-r— k" vXn ^;yxxi^ 
xtf^^i/v i>- h, ^>f y Xn bf;i/^Xbf^^>y;i/ 
vu-k 'y>4i/^Xbf^^f-^ri/- h, 
i/;i/^xtr^- 2 -x^^^r-y-^- S?-\* 

X^Xtf^^bVl-'- t?/\'dr>>;i/XXt:7>^>S» 

v k v- 2 -x5=-;i/^^>;bxxtrx^f-;i/v u 

- k V- 2 -x^-;i/^^i/;i/^.xtr^ - 2 -xf^i/'s 
^ff- ^- 2 -if;i//\a f i/^X^ti'f;i/ 

•7 b- h, 2 -x^;i//\^f i/;i/^.xtr^.^>b;i/v 

;b^Xtf^- 2 -x^;b^\ar-9-x— h, J/'ti'fWX 

u-h, ^7=-7y;i/^x^^^;bvi/-h, 

7'J;i/XXl^X-2-x5 : -;i//\dp-9-^ h, ^f7'J 
;i/XXbf^*^^<n^r I/- V ;i/XXbf^.^ 

h, ^>i;;i/^.xtrx^^;i/vi/- 
y'O^wx^- 2 -x^^/sdp-yf 1 - k 

^l/T-Xt^X^-^^^vl/- h, ^>t>Vl/7.X^-< 
yp)i-7iy-hs ^7i-;wx^^f;i/7^T- 
h, i/7i-WX^- 2 -x^l^-y-r- h> i>" 
7i-;i/7X^^i'f;i/7yf- h, ^71-^X 

tr^-<>s?;i/7^- h, s?- n - x^i^xt^x*^ 

;V7^f- h, S?- n -X^l^X^X- 2 -x^)b^\ 

dp-y-r-k y-n-x^;b^x^x^^7^- 

h, y-n-X^;i/XXtr^^>t?;i/7^x-h, S?- 

t-x^i/^xtr^^-^^^x-h, y-t-x^;i/ 
x^*^^;i/7^T— k y-t-x^i/^xtr^^ 

- h, S?-f.VX^XX»fX- 2 -ifMiftf- 
h, ^VX^;b^X^^-^^;i/7^x-h, y-fy 
X5 L ;i/7>xtr7>^<>i>';i'7 y-f — h, y>f vXa tr;i/7. 
X^^^;i/7i>x- y>f y Xn tf;i/*Xt^*- 2 
-x^;b^-y-r- h, y^yXo^;i/^x^X^^ 
^^r- h, y-Y y Xd tf;b^x^/<>i;;u7yx 



(11) 

19 

;v^X\^x-2 -x-^;i//\^-y-5=-- k 

i/'-x- k P- 2 -x^-;i//\^ri/;i/^x^^^;i/7^ 
■r- k V- 2 -if;i/A^<>MX^-2-lf;i/ 
^df-y-^- k V- 2 -x^b^^l/^Xt^U-??- 
;bT^-f— K V-2-^)^^i/)VXX\^7,KyV 

i/*{?3-)lZX¥x-2-3L?-)l<\*r-y- ; r- k V*>7 
1 ?)l>xX\?x*i?3')l7i?7'-K W^^^Xlf^ 10 
^>^>7t?-r— k *JX7-7V)\>XX\±X*f)WV 
7— k ^fT'J^X^- 2 -x^;i//\^-9-f- 

T^^xX^KyV^rVr- k SVOSVl/aXlf 
7^f;i/7yf-K ^x>^;vxXtf^.-2-x^;i/ 
^■y-r- k y^>i?;i/^>Ctf^^^7^- 

[0057] sttc, ±fB5$ (xvi i) -esfcsns'fb 

-^f;i/^Xv k 1 -/f;^Xv I/— k 

k yAipWl/^XYU- k i?-2 -3^)]/^i/JV 

^X7U-K ^7x-;W 
X7Vt— k y-n-^f;i/^X7^f- K t 
—f4*)\>XX7V s r- k SM y^f^7X7^f- 

k ^vyntfMX7yf-h, ^^r>>;i/^Xi; 
7-feT— k. y- 2-x5 L ;b^^r2/;i/XX7^-r- k 
5*jr**-;i/*X75^->, ^f7 , J;V^X7yf- 30 

k, tt'tyVAfaXTPrr- hfc^W<=>*t-2>. R±: 
© (e) ~ (j) J*»©ft-6* (JSAT rgflSfflj 

[0 0 5 8] _tJB (a) $#Ktt-f S^Stlltf) 

ttAtttt. W&X\ 0. 0 1-200, #*L<te 
0. 1~15 0T'&^ 0. 0 1 Ix&CDffil 

imf&mZtV?* 2 0 0 &»*.T«f LTfc, 

^©tS&^j^.UTfcU, ffi&±v *td»££i\Z* 40 
•J, h/bx^qq8# (W #^L#*L<fcV.Y Z. 
©^i£©Ste, + 1 6 QPJWT, b < 3 0TC~ 
+ 1 3 OTCOj&gT*, JSBTFlC 0. 1~1OH0, # 

[0 0 5 9] BW©*£ftyi, sa4Srt;^7Lfe© 

[0060] *mtK*mbftz#&i?*>%mei# 
it* ^omi&tt. mx\ tititw>&rt&j**,i,< so 



3 5 633 
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■fe^ttTHftllU *-jK>75y*fc£©jfe* 

TJWKU SUB* A^Ki^.^vK 
l/*#^fc£©^ffl*^-tc!) h l/y k 1M K£#- 
;K #»8H£ d-N-^ /<^k B&JBdTA, ■*©«!©«■ 

axius£fe£©ijM*ttm mrttt. 

s tis =r Affljft icttffl s*i*. . * fc, 5^=r AJSJ^a 

^bfi-^SBR, ^tS-^SBR. jtfiwyTVx EP 
(D) M, 7"f-;i/^ *^BR, 7mSBRlZ7'l/y 

[0 0 6 1] 

T©*H*Bc«6ll»a*i* *>©T*lifcv\ * & ■ sas 

[0 0 6 2] A-x-i|fegE (ML 1+4 , lOOt) 

a^ a^ljg (£/*-' l, t^x;i/-i, 2 

gfi^^jj (Mw) ^jS^^a (Mn) fcOPJt 

(M\y/<Mn) . 
fl€V- (tt) m HLC-8 lioGPClfflVv, fttt 

^fiWS; •xh^t: Kn75> 
[0063].W| 
J IS K6 3 0 1|;fetagbfe. 

#yu v »WfiKM»«:M v \ 5 o -cx-<m 

[0 0 6 4] *»W©«^»S:fflV^T, TiB^-TSB^ 
ofz„ 1 4 5TCT«fflW ^UXW^ofe. 



ig^g (SP) 

^UV- 5 0 

5 0 '*' 

I SAF*-jK>^7-y^ 5 0 

mm 3 

X-r7 U ym 2 
«ftMut3H(*l) l 
ADeS5{E5i^J (* 2) 0. 8 

-fjJ-'i? 1. 5 



*i) N — f v^"ntT;i/-N' -7i-;i/-p-7i- 
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* 2) N-i/i'V'\*ri/j\'-2-'<>*J3-Ti/)Wiy 

[0065] mmn 

^yJitT, ' J/^n\4*>2. 4kg, l, 

>Sf**^A (0. 0 9mmol) <hi/9w\*rVy1& 
HL ^f-)V7)V^^y (2. 7mmol) ©hM> 
#3RfbiM V"f=i-fr7fr\—*>I* (4. 7mmo 
1) 6J:lte(WW^«0^D^>ifi8 (6. 0 
9mmol) &*#*;.k©5fgfi©l, 3-^S^X> 
5 0 XT? 3 6 ^fto^S^feft^&ttii^ 5 0 

•CT*3 o#r«gffi-^£4?ofc. 
[0 0 6 6] fi-^lj'fe , 2, 4-s;-t-^;b-p 
l^-wi/O. 3 g£^tf**;-;i/^£8$#DU 
M^Htjhtfe. h U y OKMKU 

1 1 0"CCDD-;i/T'ia^U ft-£tt£?#fc. ZLCDfi-^ 
©JKSli2.9 O g, (MLi+4 ,10 0 

°C) 1*4 4, S/*-l, 4 9 7. 0%, 
1, 2-tfx;i4S^ft«l. 2%, Mw/Mntt2. 

[0 0 6 7] Jfe&fe0!)2 
MM 1 T\ * &]/Tri*4V>aymB&& 4 . . 5 in m 

[0 0 6 8] gmfflS 
mfeffll-Zs ;*^;i/7;i/^^>©2fe&IIft&9. Omm 

[0 0 6 9] HJi^j4 ' 
gS6fe0!l 1 T% Wi&fc>T<< ifi©^!**: 0 . 1 8 mm o 1 

[0 0 7 0] 

HfigWlT*, ESi&'fk'Ir-f^C^DaSrO. 4 5mmol 

©WMWII»g*«:*l tCS%1". 
[0 0 7 1] mm 6 

^©#l4fW^£^ 1 £n%+. 
[0 0 7 2] ^US0!]7 



(12) 1 1 ~ 3 5 6 3 3 
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[0 0 7 3] £1*6088 
[0 0 7 4] Hife^j9 

e»nfca^©#&&#*T \s*fflk&&xmm&m 

[0 0 7 5] JIGKMl 0 

fWyWt*..IW»|l fcB*©#i&T?a£#*#fc. 
#£n*a^©#&&##Tbfc*S*a3 J:tKMlMb©* 

fflwittitfc*ifcs**.. 

[0 0 7 6] HJgMl 1 

M l t% h y * a a mc 

[0 0 7 7] £36091 2 

tt*feJSWWv Ml i:W^©*i4T-fi^S:#fe. 
» fenfcfiiltf*:©*^ £#*t b J: WMfflKD® 

[0 0 7 8] g$Ml 3 
J36I&J 1 X\ imforJ 5H£ MJ * O D 
30 JSWi. J360O 1. £ H*®:^TfS£flc«:#fc. ft fen 
fe«l§rtt'©4#fc&##r It-mmX «fc ##»©«££« 

[0 0 7 9] £ffiHl4 

life. ^fenfefi^o^^^tfeiK^fei^ines 

[0 0 8 0] HiSMl 5 

iod"8i] jtottwi 

em*#m bfe^sfe * ^^^©^ffiffws*?:^ 2 

[0 0 8 2] Jfc8092 

^6S^J i t% ^ rjiTfr* *v y fe^ffi bJ&^o t=.m- 
50 i*, iai0!i4:ra«©3WSTa^#«:»fc. »&n&a 



(13) 
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£gt2lCj*1\ 
[0 0 8 3] JttSffilS 

t0 0 8 4] Jt$$!l4 

meg i Batkfi^rw *ftyx^r^-f -k* o 

[0 0 8 5] JtWJ5 

1 X\ ES*fb<r>f t —?3-)\>9 u 'J FlcgCH 

[0 0 8 6] JtWJ6 

U 7** t?X>JAB R01) 0sMMM£fc*2 iCjjVf „ 20 
[0 0 8 7] MIHl 6 

^yfSIT, ^DA^t>2. '5k-g. 1, 3-7#i? 
X>3 OOgSttiiA-^. 3*l6>tC, &e>^C*b:*** 
24fcM*S?A (0. 0 9mmol) UM 1 
^^l/T^^r-y-^ (2. 7mmol) ©h 

;i/x>^, #JWbSM v^f;i/7;i/5-^A (5. z 
mmoi) (D^^-ymn5^emt^m (0. 0 

9mmol) ©i/^D^-y-^^&M^U *:t£?A 
©5fgg©l, 3-^yi>fc2 5 , Cf3 04HHIRJS 30 
^S-erfefiJ^^ttii*, 5 O-CT'3 0^fi^r5:ff o 

[0 0 8 81 W;. £©*6^©JH«fe5pT;fc# 
t>, h 'J ^ D y K ( 3 . : 6 mm o 1 ) .©*>* 

w\*cv-yimzmau •?-©&, 3o^ptu 

2, 4-^-t-^;i/-p-^l/V-7l/l. 5gS:^ 

Uytf>ytJ:OwlilU 1 10T5©b-;bT**HI • 
U i©S^#©A-£-«iS (ML 

1+4, 10 010)1*45, 4-«f££**9' 40 

6. 9%, 1, 2-£x;i4*^filil. 2%, Mw/ 
Mn«2. 4T'feofc. ilW©trt4SP«S«S: 



4$gB¥ 1 1 - 3 5 6 3 3 
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[0 0 8 9] $fi60!ll 7 
^Ififfil 1 6 T\ m&MZtfV *VvV Z^-JW? 

z#mLtz.i&m&vimm®®mmiiim&2 izm 

[0 0 9 0] &Sfe0gl 8 

ggssm 67?, jeffitt&7£?tr^»2;x^tcfw.fc« 
[ob9 1] mmi 9 

saswi.eT, spjs^f isytti/wzftttim 

[0 0 9 2] ^#12 0 
3@B0g 16 TV x&Hfc 2,-' 4 , 6-hy^aD-i, 

3 , 5 - h y 7s>>Kft*jysw*." : mtm 1 6 

[0 0 9 3] HS6M2 1 . ' • 

[0 09 4] m*mi~s\t, ' imm i~s k*u m 

M&t%fr*& (Mw) (Mn) £©J£ 

(Mw/Mn) #/Js<*<, »&©®t5S£|t, £St§«fc 
^iOWKERttJ^lfiiLhU (a) ,. (b) , (c) fc<fc 
(d) «»!Wp»s:i:»s. JtfgM 
4~5J:V, ^^7A^**>fiD«ffla««Hi:«^"e 
fc, *»0^w/MnWNS<, ftlttft<Z>4fei£ 

#j i 6 ~ 2 1 i y, a-^j^c, >i<y "7-©?si45iag 

[0.0 9 5) 
[^1] 



(14) 3 5 6 3 3 
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[0 0 9 7] * 1 ) Sfi^i^^S (Mw) fc«ppl«)- 
^•fi (Mn) il<DJt 

* 2) Jfcgc0>J 6 & 1 0 0 £ U Rtt^ft VMS2fJilff 

* 3) HJlROiKU^^x^rfA (B*^jftdA (ft) 

B R 0 1 ) 50 



* 4 ) rf<U ;* U y 9 f -f •7<Di?7 x.-)l>* *y*J<< V S> 

* 5) *^b>;j-3fi/K 

*6) 2, 4, 6-hU^na-l, 3, 5-hU7^ 
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